The ultrastructure of the ascus apical apparatus, lateral ascus wall and ascospore wall of Ombrophila hemiamyloidea was studied with TEM. The apical apparatus is composed of a well-developed apical thickening that surrounds an apical chamber and is fully occupied by a broad annulus. This annulus initially consists of a homogeneous matrix, but, due to changes in ultrastructure and PA-TCH-SP reactivity, two annular subregions become distinguishable as the ascus matures. These features do not correlate with the hemiamyloid properties of the annulus in Lugol's iodine solution, which imparts a distinct and homogeneous red colour to both of these subregions in mature asci. After dehiscence, the annulus is everted over an angle of about 90°. The mature ascospore wall is composed of an endospore covered by an epispore. The endospore is lined by an inner wall layer which is continuous with the septal walls. Comparison with ultrastructure of the ascus and ascospores of Ombrophila violacea, the type species of the genus Ombrophila, indicates that O. hemiamyloidea does not belong in this genus. The general morphology of the apical apparatus and the structure and reactivity of the annulus agree with the Pezicula ascus type. The results indicate that O. hemiamyloidea is more closely related to Pezicula and related genera of the family Dermateaceae than to the Vibrisseaceae or the Mollisiaceae as previously been suggested.
Introduction
In fall of 1991 I collected a discomycete with relatively large, white, sessile apothecia on a piece of bare wood submerged in a forest stream. Although it showed a number of distinctive microscopic characters, I was unable to identify it at that time. The DOI: 10.1127/ 0029-5035/ 2003/0077-0271 inoperculate asci were profoundly 'hemiamyloid', i.e., the apical apparatus became intensely red-brown when Lugol's iodine solution (IKI) was added to water mounts (reaction type 'rr' in the scheme of Baral 1987a) . No reaction was observed in asci mounted in Melzer's reagent (Mlz), but if the asci were first treated with KOH, they blued in both IKI and Mlz. In IKI, a purplish-red to pink reaction was observed on the outer surface of the mature ascospore walls, and occasionally also in the material covering the paraphyses. Rr-type hemiamyloid asci are known in relatively few Helotiales (Baral 1987a) . Of the genera known to have hemiamyloid asci, only Pezicula Tul. & C. Tul. has been studied at the ultrastructural level (Bellemère 1977) . To determine if the asci of the present fungus were similar to those of Pezicula spp., I fixed some of the fresh material and studied it with transmission electron microscopy (TEM). Its identity remained unclear until recently, when the new species Ombrophila hemiamyloidea Baral & A. Gminder was published (Baral 1999) . After examination of the holotyp e of O. hemiamyloidea, the identification could be confirmed. Baral (1999) pointed out that O. hemiamyloidea exhibited an exceptional combination of characters. He stated that this taxon formed a link between three families, viz. 'Mollisiaceae' (Dermateaceae Fr., p.p.), Vibrisseaceae Korf, and Helotiaceae Rehm. He placed it in the genus Ombrophila Fr. of the family Helotiaceae mainly because of its medullary excipulum of textura intricata embedded in a gelatinous matrix with numerous crystals, as well as its hyaline ectal excipulum. Other characters of O. hemiamyloidea indicated possible affinities to members of the Mollisia-Pyrenopeziza complex (Dermateaceae), viz., the almost perfectly spherical cells in the nongelatinised ectal excipulum, and the yellow KOH reaction of the refractive vacuolar bodies in the paraphyses. Paraphyses of similar shape, and spores with similar IKI reactions in their sheaths are known in members of the mainly aquatic Vibrisseaceae (Baral 1999) .
Many genera in the Dermateaceae and Helotiaceae are poorly delimited due to the paucity of synapomorphic characters. Few have been revised or studied in culture, and molecular phylogenetic data for certain groups have only recently become available (Collado et al. 2002 , Gernandt et al. 2001 , Verkley 1999 , Abeln et al. 2000 , Crous et al. 2003 . The taxonomy of the inoperculate discomycetes is far from settled, and mycologists have used light microscopy to study ascal morphology with refined methods as a possible source of useful characters (Chadefaud 1964 , 1973 , Baral 1987b , Triebel & Baral 1996 and with TEM (Bellemère 1975 , 1977 , Bellemère et al. 1987 , Verkley 1992 , 1993a and b, 1994 , 1995a and b, 1996 , Lenurm & Raitviir 2000 . These studies have revealed a large diversity in structure and function of the ascus apical apparatus in the Helotiales.
TEM analysis of the asci of O. hemiamyloidea could contribute to a better understanding of the structure of hemiamyloid asci, and also throw more light on the relationships of this fungus with other Helotiales. The results of the present study are compared with ultrastructural data available for other helotialean fungi, and the implications for the taxonomic position of O. hemiamyloidea are discussed. SPECIMEN PREPARATION FOR TEM. -Part of the collection from the Netherlands cited above was prepared for TEM in the fresh state. The identity of the dried voucher was later confirmed by lightmicroscopic comparison with the holotype material of O. hemiamyloidea. For electron microscopy, parts of fruit-bodies were fixed in 1% glutaraldehyde in 0.1 M sodium cacodylate buffer (pH 7.2) at 4°C, washed in buffer and postfixed in similarly buffered 1% osmium tetroxide at room temperature. Material was then dehydrated in a graded series of ethanol, stained in 1% uranyl acetate for 10 min, and embedded in Epon 3/7. Ultrathin sections were cut using a Diatome diamond knife on a Reichert Jung Ultracut E ultratome. Sections were picked up on 200 mesh gold grids and treated with periodic acid (PA)-thiocarbohydrazide (TCH)-silver proteinate (SP; collectively PA-TCH-SP) as described by Verkley (1992) , modified from Thiéry (1967) , in short: 1% aqueous PA, 30 min; water rinse; 0.2% TCH in 20% acetic acid, 60 min; rinses in 10, 5 and 2.5% acetic acid followed by water; 1% aqueous SP (Prolabo, Paris, France), 25 min in the dark; water rinse. Shortly after this treatment material was examined with a Philips EM 300 at 60 kV.
Material and methods
TERMINOLOGY. -The terminology used for ascus structures is fully explained in Verkley (1992 Verkley ( , 1994 .
Results
ASCUS APICAL APPARATUS. -The ascus apex is conical to conical-rounded. In the earliest stage of development observed, when the ascus is still elongating, two layers can already be distinguished in the lateral ascus wall (Fig. 1) . The outer layer, 100-120 nm thick, consists of two strata: a strongly PA-TCH-SP reactive outer stratum, and a less but homogeneously reactive inner stratum (Fig. 2) . The inner layer is thinner (50-100 nm) than the outer layer, and shows a weak and granular reactivity. It has no internal stratification (Fig. 1) . The apical ascoplasm is rich in mitochondria, endoplasmatic reticulum, and aggregations of glycogen particles. Vesicles containing reactive material are found in close proximity to the inner wall layer in the tip of the ascus, which still lacks a differentiated apical apparatus at this stage (Fig. 1) . Further towards the base, the ascoplasm contains numerous lipid bodies.
During formation of the apical apparatus, vesicles are again observed close to the inner apical wall (Fig. 2) . The apparatus is completed before ascospore delimitation. At this time, the inner layer of the lateral ascus wall has reached its mature thickness of 330-390 nm. The inner layer increases abruptly in thickness in the apical apparatus (single short arrow, Fig. 2) , where it forms a well-developed apical thickening. Here and in the lateral ascus wall, the outer layer is about equal in thickness. The apical thickening is fully occupied by the annulus and encloses a conspicuous apical chamber (Figs 3, 4) . There is no annular protrusion. In the young and immature ascus, the annulus is characterized by densely packed, more or less flattened discontinuous layers of weakly PA-TCH-SP reactive, fibrillar to amorphous material. The layered material is oriented more or less parallel to the inner surface of the wall and embedded within a moderately reactive matrix (Figs 3, 4) . Irregular patches of strongly reactive material are found throughout the annulus, but in some asci concentrations of such patches are also found in the part closest to the outer wall surface. The central cylinder is composed of a homogeneous, moderately reactive, granular matrix. The strongest PA-TCH-SP reactivity within the central cylinder is often seen close to the inner and outer surfaces of the wall. Patches of less reactive material are also observed in the inner layer of the lateral wall immediately adjacent to the apical thickening. At this stage, the outer stratum of the outer layer can already be partly eroded over the apical thickening (double arrows, Figs 3, 4).
As the ascospore walls are being formed in the immature ascus, the apical apparatus becomes more compressed, and changes are observed in structure and reactivity of the annulus (Fig. 5 ). In the lower two-thirds of the annulus, fine layers of strongly and weakly reactive material appear to alternate (double white arrows, Fig. 5 ), while in the upper part of the annulus overall reactivity increases (large arrowhead, Fig.  5 ), except for a limited area directly surrounding the central cylinder (single white arrow, Fig. 5 ). In the middle of the central cylinder the reactivity also seemed to decrease in some asci (small arrow, Fig. 5 ).
In the mature ascus with fully developed ascospores, the apical apparatus is strongly compressed (Fig. 6 ). The upper and lower parts of the annulus differ even more profoundly in reactivity, and an upper and a lower subregion can be distinguished shortly before dehiscence. In the central cylinder patches of material with decreased reactivity are also observed (single arrows, Fig. 6 ), and the outer stratum of the outer layer is now almost completely eroded away from the apical apparatus in most asci (double arrows, Fig. 6 ).
After dehiscence, the annulus is everted over an angle of about 90° (Fig. 7) . Few remnants of the central cylinder can be found. The remaining material of the apical thickening swells and disintegrates rapidly, as does the inner layer of the lateral wall. ASCOSPORE WALL.-After ascospore delimitation is complete, the investing membrane and spore plasma membrane initially lie closely together (Fig. 3) . They then become separated as material is deposited between these membranes to build the ascospore wall (Figs 6, 8, 9) . Intermediate stages of spore wall development were insufficiently preserved in the material studied to allow description of this aspect of morphogenesis.
Explanation to legends
Abbreviations used in Figs 1-11. A, annulus; AC, apical chamber; AS, ascospore; AT, apical thickening; AW, lateral ascus wall; CC, central cylinder; EP, epiplasm; en, endospore; ep, epispore; ER, endoplasmatic reticulum; G, glycogen; IL, inner layer of ascus wall; im, investing membrane; is, inner stratum; L, lipid body; m, mitochondrion; n, nucleus; OL, outer layer of ascus wall; os, outer stratum; Pa, paraphysis; SP, sporoplasm; spm, spore plasma membrane; Va, vacuole.
Figs 1-3. Longitudinal median sections of asci of Ombrophila hemiamyloidea. 1. Young ascus, still elongating, prior to the formation of the apical apparatus. 2. Young ascus, during formation of the apical apparatus. Single short arrow indicates where inner layer increases in thickness to form the apical thickening. 3. Immature ascus, just after completion of ascospore delimitation. Double arrows indicate where the outer stratum of the outer layer is eroded above the apical apparatus. Scale bars = 1 µm.
The mature ascospore wall is characterized by a moderately reactive, 65-80 nm thick endospore, which is lined by a slightly less or equally reactive inner wall layer 65-90 nm thick (Fig. 9) . This inner wall layer curves around a 90° bend at the transverse septum, and from two directions forms one of the two layers that make up the spore septum. These septa are formed prior to ascus dehiscence (Figs 8, 9 ). The endospore is covered by a strongly reactive epispore, which is about 20 nm thick. Between the wall and the investing membrane, a reactive matrix substance is observed which in places is in contact with the epispore (arrowheads, Figs 6, 8, 9 ).
Discussion
The structure of the ascus wall and apical apparatus
The ultrastructural data on the general morphology of the apical apparatus and its reactivity in O. hemiamyloidea are summarized diagrammatically in Figs 10 and 11. The lateral ascus wall is two-layered as in other helotialean taxa studied (Verkley 1995b) . The inner and outer stratum of the outer layer agree with those observed in other Helotiales. These strata generally correspond with the a-and b-layer of the ascus wall reported in the studies by Bellemère (1975 Bellemère ( , 1977 , while the inner layer corresponds to the c-and d-layer. In O. hemiamyloidea, however, no such stratification was observed within the inner layer of the lateral ascus wall. As in most Helotialean species investigated, only the inner layer increases in thickness in the apical apparatus of O. hemiamyloidea. This species showed a distinct 'apex maturation pattern' (Verkley 1992) , i.e., ultrastructure and PA-TCH-SP reactivity of the apical apparatus changed several times between its completion shortly before ascospore delimitation and the time just prior to dehiscence. A pronounced differentiation of subregions within the annulus, as observed in mature asci of O. hemiamyloidea, is rare in the Helotiales. It has so far only been observed in the ascus of Hymenoscyphus consobrinus (Boud.) Hengstmengel (Verkley 1993b ). Based on his TEM studies of several members of the Helotiales, Bellemère (1977) suggested that the ascus apical apparatus of these fungi contained two rings, an outer ring ('anneau supérieur') composed of c-layer material of the ascus wall, and an inner ring ('anneau inférieur') composed of dlayer material. Bellemère et al. (1987) , however, no longer insisted on the linkage of these layers and rings. According to Baral (1987b) , the annulus of Helotiales consists of three separate rings, which correspond with three layers of the ascus wall. His observations, however, were all made with the light microscope. I regard the annulus of O. hemiamyloidea as a single functional and structural unit, a single ring, which is developed during apex formation as a homogeneous and specialized region of the inner layer of the ascus wall. No stratification of the inner layer corresponding with the annular subregions was observed in the ascus wall of O. hemiamyloidea.
In Helotiales with euamyloid asci (always blueing in IKI and Mlz; reaction type bb), the parts in the apical apparatus blueing in iodine under the light microscope largely correspond with structurally differentiated parts observed with TEM, which usually also react strongly with PA-TCH-SP. A marked exception is Trichopeziza mollissima (Lasch) Fuckel. The annulus of that species blues intensely in iodine, yet is entirely non-reactive in PA-TCH-SP. In the wall material of the apical thickening surrounding the annulus of T. mollisima the situation is reversed (Verkley 1996) . Also in species of Sclerotiniaceae (Verkley 1993a) , the euamyloid annulus was often less PA-TCH-SP reactive than the surrounding, inamyloid apical thickening. I therefore conclude that iodine reactions observed in fresh material need not strictly correlate with PA-TCH-SP reactivity in the same material after fixation. Interestingly, the annular material of Calycina herbarum (Pers. : Fr.) S. F. Gray (syn. Hymenoscyphus herbarum (Pers. : Fr.) Dennis) loses much of its reactivity as the ascus reaches full maturity. According to Baral (1987a) , the asci of this species are hemiamyloid of type rb, staining red above and blue below an iodine concentration of 0.08% in IKI. But in the same species I have only seen amyloid asci that also blue at higher iodine concentrations. Lizon (1992) also reported that the ascus in this species 'blues distinctly in Melzer's reagent'. In mature asci of O. hemiamyloidea, the annular subregions react with different intensity to PA-TCH-SP, but under the light microscope the red staining in IKI is consistently intense. Hence, the PA-TCH-SP reactivity and hemiamyloidity (reaction type rr) are not correlated either.
The taxonomic position of Ombrophila hemiamyloidea
As pointed out by Baral (1999) , the taxonomic position of O. hemiamyloidea is still uncertain. It could have affinities to the families Dermateaceae and Vibrisseaceae, as well as to the Helotiaceae in which it is currently placed. The ultrastructural data of the ascus apical apparatus and mature ascospore wall conflict with the placement of O. hemiamyloidea in the genus Ombrophila. In O. violacea Fr., the type species of Ombrophila, the annulus is a narrow, discontinuous structure embedded in a welldeveloped apical thickening, which shows a relatively small, persistent, and highly reactive annular protrusion (Ombrophila type of apical apparatus, fide Verkley 1992). In O. hemiamyloidea, the annulus fully occupies the apical thickening, which does
Figs 6-9. Longitudinal median sections of asci and ascospores of Ombrophila hemiamyloidea. 6. Mature ascus. Single arrows point to patches of material with decreased reactivity within the central cylinder. Note the erosion of the outer stratum of the outer layer over most of the apical apparatus (double arrows). Arrowheads point to the reactive matrix substance in contact with the epispore of the ascospore wall. 7. Dehisced ascus. 8. Mature, 3-septate ascospore within a mature ascus. Arrowheads indicate the reactive matrix substance in contact with the epispore. 9. Detail of ascospore wall in a mature ascospore near a transverse spore septum. Arrowheads indicate the reactive matrix substance in contact with the epispore. Scale bars = 1 µm.
Figs 10, 11. Diagrammatic schemes of the ascus apical apparatus and lateral ascus wall of Ombrophila hemiamyloidea, showing the relative PA-TCH-SP reactivity on the left, and layers, strata and annular region on the right of each scheme. 10. Early immature ascus. 11. Fully mature ascus. not contain an annular protrusion. Moreover, the asci of O. violacea are amyloid, and hemiamyloid asci have thus far not been reported in other species of Ombrophila. The apical apparatus of Neobulgaria pura (Fr. : Fr.) Petr. was found to be similar to that of O. violacea, and therefore it is of the Ombrophila type (Verkley 1995b) . The walls of mature ascospores of O. hemiamyloidea show a compact and homogeneous epispore of strongly PA-TCH-SP reactive amorphous material. In contrast, mature ascospores of O. violacea show a layer of strongly reactive bands which are oriented perpendicularly to the wall surface, covered by a diffuse matrix that forms a gelatinous sheath. The spore walls of N. pura are similar to those of O. violacea, but the outermost layer consists of bristles instead of bands. In O. hemiamyloidea, the epispore, and perhaps also the loose material surrounding it, are probably responsible for the reaction in IKI of the ascospore walls. Such reactions are unknown in other Ombrophila species.
The general morphology of the apical apparatus and the structure and reactivity of the annulus of O. hemiamyloidea agree well with those observed in two Pezicula species in the family Dermateaceae (Bellemère 1977 ). Bellemère depicted a relatively narrow annulus in his diagrammatic scheme of the Pezicula-type ascus and, as a consequence, called the most protruding part of the apical thickening 'pendentif ' (annular protrusion). However, the electron micrograph of his Plate 1b clearly shows that the annulus is in fact much broader than described, occupying the entire apical thickening. Bellemère (1977) described a differentiation of the upper and lower regions of the annulus of Pezicula in terms of PA-TCH-SP reactivity. A very similar differentiation is also observed in O. hemiamyloidea. Bellemère (1977) did not note changes during apex maturation in Pezicula. No image or description of a dehisced ascus was provided but, based on my light-microscopic observations, the mode of dehiscence appears similar to that in O. hemiamyloidea. The a-and b-layers in Pezicula agree well with the outer and inner stratum of the outer layer in O. hemiamyloidea. However, no thin, strongly reactive zone ('un très mince liseré riche en polysaccharides'), which separates the c-and d-layers in Pezicula, was observed in O. hemiamyloidea, nor was any stratification seen within the inner layer of the ascus wall. But these are only minor differences, and I conclude that the ascus apical apparatus of O. hemiamyloidea is of the Pezicula type. Species of Pezicula typically also show hemiamyloid reactions in fresh or recently dried material. In addition, shape and septation of the ascospores are the same in Pezicula. However, under normal conditions, Pezicula species form septa after discharge, whereas in O. hemiamyloidea septation occurs prior to discharge (personal observations; Baral 1999).
According to Bellemère (1977) , the genera Geoglossum Pers. and Microglossum Gillet also have Pezicula-type asci but, in earlier investigations of G. nigritum Cooke, G. cookeianum Nannf., and Microglossum viride (Pers.) Gillet, I found significant morpholo gical differences in the apparatus, and proposed the distinction of Geoglossum and Microglossum types (Verkley 1994 (Verkley , 1995b . Bellemère (1977) also regarded the asci of Polydesmia Boud. and Melittosporium Sacc. as probably being of Pezicula type, of which he considered the ascus of Dermea cerasi (Pers. : Fr.) Fr. to be a mere variant.
The family Dermateaceae as traditionally defined is highly unnatural (Nauta & Spooner 1999) . It encompasses at least two distantly related entities: one containing Dermea Fr., the type genus of the family, as well as related genera such as Pezicula and Neofabraea H. S. Jacks. (Abeln et al. 2000 , De Jong et al. 2001 , and a second group that contains the mollisioid fungi and is sometimes informally referred to as the 'Mollisiaceae' (Baral 1999) . Little is known about the ultrastructure of the apical apparatus in these fungi. Bellemère (1977) mentioned that the ascus apical apparatus of Tapesia (= Mollisia) strobilicola (Rehm) Sacc. (as Tapesia strobilina), T. cf. cinerea, and Pyrenopeziza rubi (Fr. : Fr.) Rehm shared certain features with that of Bulgaria inquinans Fr. : Fr., but he did not present micrographs for these species. The ultrastructure of the relatively small, amyloid apical apparatus of T. strobilicola (Bellemère et al. 1987 ) differs considerably from that of O. hemiamyloidea, and also from Bulgaria inquinans (Bellemère 1977 , Verkley 1992 . Baral (1999) suggested that O. hemiamyloidea might be closely related to Belonopsis (Sacc.) Rehm, on account of the abundant crystals in the medullary excipulum. He also suggested a possible affinity with Niptera Fr. (including Nimbomollisia Nannf.), on account of similar spore morphology and septation, as well as the presence of an IKI-red gel around the ascospores.
Based on morphological criteria and results of sequence analysis of the complete small subunit of the ribosomal RNA gene, Döring & Triebel (1998) argued that Bulgaria Fr. is best placed in a separate family within the order Helotiales. Kirk et al. (2001) subsequently accepted the family Bulgariaceae Fr. in the ninth edition of the Dictionary of the Fungi. I recognized the apical apparatus of Bulgaria inquinans as a distinct type, Bulgaria, differing in general morphology as well as mode of dehiscence from those of Ombrophila violacea and Neobulgaria pura (Ombrophila type), Ascocoryne (Hymenoscyphus type), and Claussenomyces (Leotia type) (Bellemère 1969 , 1977 Verkley 1992 , 1995b . The annulus and apical thickening of Bulgaria inquinans and O. hemiamyloidea are similar in relative proportions, but there are also important differences between the species. For example, the apical apparatus of Bulgaria inquinans is not everted after dehiscence, while that of O. hemiamyloidea everts to an angle of about 90°. Baral (1999) summarized the characters that O. hemiamyloidea has in common with certain Vibrisseaceae. For example, Leucovibrissea obconica (Kanouse) Korf, the type species of the unispecific genus Leucovibrissea (A. Sánchez) Korf, forms numerous rhomboid crystals and druses in the medullary excipulum as O. hemiamyloidea does but, contrasting with O. hemiamyloidea, it also forms them on the hyaline ectal excipulum (Baral 1999) . Nevertheless, the ascus apical apparatus of O. hemiamyloidea differs greatly from that of members of the Vibrisseaceae studied so far. The amyloid ascus apex of Vibrissea decolorans (Saut.) Sánchez & Korf was recognized as a distinct type (Bellemère 1977) . The Vibrissea-type ascus is characterized mainly by the presence of a relatively small but well-developed apical thickening containing a reactive annulus which is associated with a distinct annular protrusion. This complex structure is surrounded by a relatively large, well-developed subapical thickening ('bourrelet sous-apical'), which is composed of material considered to belong to the d2-layer of the ascus wall. This thickening encloses a part of the epiplasm, with on top a mass of amorphous material ('calotte épiplasmique', Bellemère 1977) . The ascus apical apparatus of Apostemidium fiscellum (P. Karst.) P. Karst. shows a very similar ultrastructure (Verkley unpubl. data) , and is also of the Vibrissea type. Sánchez & Korf (1966) upheld a broad concept of Vibrissea Fr., including in it species with stipitate and sessile apothecia classified in Apostemidium P. Karst. by others. When Korf (1990) erected the family Vibrisseaceae, he included only three genera that occurred in aquatic habitats and produced filiform ascospores, viz. Vibrissea, Chlorovibrissea L.M. Kohn, and Leucovibrissea. He considered these genera to be distant from all other inoperculates. The asci of Chlorovibrissea and Leucovibrissea seem very similar to those of Vibrissea in light microscopy, but no ultrastructural data are available. Iodine reactions of asci vary among these fungi from amyloid to inamyloid, but hemiamyloid asci are unknown in the Vibrisseaceae (Baral 1999) .
Conclusions
-The data on the ultrastructure of the ascus apical apparatus and mature ascospore wall do not support the placement of O. hemiamyloidea in the genus Ombrophila. These data give no indication of a close relationship with other Leotiaceae or Vibrisseaceae which have so far been studied with TEM.
-The ascus apical apparatus of O. hemiamyloidea is considered to belong to the Pezicula type, and both the ultrastructure and hemiamyloid reaction of the ascus indicate possible relationships with the Dermateaceae in a restricted sense, viz. Dermea and related genera including Pezicula, but excluding the Mollisiaceae.
-Molecular studies of selected members of the family Dermateaceae will be necessary to corroborate these findings, and decide about the generic classification of O. hemiamyloidea.
